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INTRODUCTION
Preservation of fish by salting is one such
process that yields a product rich in protein
which is readily marketable and easy to handle
without elaborate packaging (Del valle and
Nickerson 1967). In India, about 17% of fish
catch is utilized for curing (Lakshmanan  2002).
Cured fish like dried anchovies are also
exported from India, which brings in foreign
exchange to a tune of 70 million USD. In more
developed countries salting process is primarily
used to produce specialty products to which
the salting process imparts specific desirable
flavors (Wheaton and Lawson  1985).
In pressing method, also known as Brazilian
method, the fish is salted and subsequently
pressed to reduce the moisture content to about
50% and without any recourse to sun drying.
Natural drying by exposure to sun and wind is
widespread and is possibly the first method
used for preserving seafood. In the present
investigation, the effect of pressing on the
quality of sun dried white sardine (Escualosa
thoracata) was carried out.
MATERIALS  AND  METHODS
White sardine (Escualosa thoracata) were
obtained from commercial catches of the Digha
EFFECT OF PRESSING ON THE SHELF LIFE OF SUNDRIED
WHITE SARDINE (ESCUALOSA THORACATA)
M.B. Priyadarshini,  S. Sarkar,  K.C. Dora*,  S. Chowdhury  and  S. Ganguly
ABSTRACT :  In the present study, an attempt was made to investigate and explore a
method for preparation of salted and dried white sardine which would  have organoleptically
sound attributes viz., color, flavor, taste and texture. It could however be concluded from
the results of present study that the sun dried pressed samples were in better condition
than the unpressed sample.
Key Words: Dried, Pressed, Salted, Unpressed, White sardine.
Department of Fish Processing Technology, Faculty of Fishery Sciences, West Bengal University of Animal
and Fishery Sciences, Kolkata - 700 094, West Bengal, India.
*Corresponding Author .
Explor. Anim. Med. Res., Vol.2, Issue - 1, 2012, p.  39-44 ISSN  2277- 470X40
Exploratory Animal and Medical Research, Vol.2, Issue -1, July, 2012
fish landing centre, Purba Medinipur district
in fresh condition and transported to the
processing hall of Faculty of Fishery Sciences
in iced condition using an insulated box. The
fishes were washed in ice chilled water to
remove adhering dirt, peritoneum membrane,
blood and were subsequently brined in three
different concentrations of 15%, 20% and 25%
brine for 24 h in 1: 3 ratio (fish :salt). Ordinary
commercial food grade salt and distilled water
were used to prepare brine. Sensory evaluation
was done along with microbiological tests for
the quality analysis. Based on the results, 15%
brine of the three brining concentrations found
suitable was selected to study the effect of
pressing on the quality of fish. The fishes were
pressed using a screw press and dried under
sun. The process of drying was done for 3 days
until the moisture content became constant.
Moisture, protein, fat, ash and salt content
of white sardine were determined by following
the standard methods of AOAC (1975).
Peroxide value (PV) and Free fatty acids (FFA)
were estimated following the standard
procedures of AOAC (1995). TMA and TVBN
were determined by the method described by
Convey (1962) and pH was determined
following the method of Suzuki (1981). Total
plate count was carried out following the
method of  APHA (1998).
Statistical analysis was performed as per the
method of Snedecor and Cochran (1968).
Correlation coefficient (r) was calculated for
the chemical quality parameters of the raw
material  to observe their acceptance level. One
way analysis of variance (ANOVA) followed
by least significant test in the form of critical
difference was performed to test the significant
difference between samples and storage days
in case of sun dried samples.
RESULTS  AND  DISCUSSION
The average total length, standard length and
weight of white sardine used in the present study
were 8.5 cm, 6.5 cm and 11.5 g respectively
and the yield after dressing was 70.9%. The
moisture, protein, fat, ash and salt content of
white sardine was 74.81%, 24.01%, 0.82%,
0.30% and 0.23% respectively indicating that
it was a low fat, high protein fish which was in
agreement with the results of Ramaiyan et al.
(1976). The TVB-N and TMA values of fresh
white sardine were 6.12 and 3.78 mg%
respectively which were within the acceptable
limit of 20 mg% of muscle for TVB-N (Sen
2005) and 10-15 mg% of muscle for TMA
(Lakshamanan  2000). pH of raw fish muscle
of white sardine was 6.98 which indicated the
fishes were in good quality which corroborates
with the observations of Gopakumar (2000). In
the present study, PV of white sardine was 0.53
milliequivalent of O2 per kg of fat and the FFA
value observed for white sardine was 1.58% of
oleic acid which was within the acceptable limit
(Lajolina et al. 1983, Reddy et al. 1992).
 The recommended microbiological limit for
fresh and frozen fish of aerobic plate count is
1.0 x 105 cfu/g of fish (I.C.M.S.F 1986).
Aerobic plate count of white sardine was 2.6 x
104 cfu / g before washing, which is lower than
that of recommended level. After washing, the
microbial load came down to 1.08 x 104 cfu/g.
The sensory evaluation of white sardine
showed that the raw fishes were of very good
quality with mean overall acceptability score
close to the value of 8 (Basu and Chouksey
2001).
In the present study, after 24 h of brining,
salt content and total bacterial load in white
sardines were 9.83% and 3.65 x 103 cfu/g
respectively. The total bacterial load in the41
salted fish ranged from 104 to, 105cfu/g, while
dried fish contain about 104cfu/g (Shakila et
al. 2002). In the present study the total bacterial
load for all samples of brining were well within
the limit of 104 to 105 cfu/g.
The mean moisture content of pressed (P)
and unpressed (C) white sardine samples
increased from (21.59 ± 0.08) % to (22.78 ±
0.05) % and (27.85±0.11) % to (30.78 ±0.19)
%, respectively. The relative humidity during
the experimental period does not allow natural
drying to proceed to satisfactory low moisture
level (Curran and Trim 1982). The peroxide
value of the pressed sample increased from
(1.92±0.95) to (7.26± 0.15). This increase of
PV is suggested to be derive from the
preferential oxidation of phospholipids during
the early stage of auto oxidation. In case of
control (unpressed sample), PV increased
gradually from (1.99±0.12) to (8.88±0.12)
Table 1:  Raw  material  characteristics (± SD value)
Physical characteristics
 Proximate  composition
Chemical characteristics
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 Table 2:  Change in moisture level and chemical alterations during storage.
Table 3 :  Correlation coefficients between every pair of  measured variables under  different
situations.
 Table 4 :  Situation  wise  ONE  WAY  ANOVA  results.
NS: P>0.05, Sig. if <0.01 i.e. ** or Significant at 1 %43
during the storage period. The increase in
peroxide value may be attributed to the
oxidation of highly unsaturated fatty acids in
fish lipids by the catalytic activity of common
salt, iron impurities that are probably present
in the crude salt, peroxide action of moisture
and auto oxidation by atmospheric oxygen
(Wheaton and Lawson 1985, Amano 1962). It
is observed that during storage period, the
TVB-N content increased gradually and it may
be attributed to bacterial enzymatic action,
particularly growth of halophilic bacteria
(Venderzant et al. 1973). The increase in FFA
with storage time in both the cases is related to
hydrolysis of fats (Stansby and Lemon 1941).
FFA content is positively correlated with
storage days (p<0.01) The total bacterial load
of 103 cfu/g is normal in salted and dried fishery
products and the samples in the present study
are found to be within the acceptable limit
(Kalaimani et al. 1988). The TPC values of
pressed and control samples were 8.6 x 103 cfu/
g and 8.9 x 103 cfu/g respectively (Table 2)
corroborating with similar observation by
Shanmugam (1990).
ACKNOWLEDGEMENT
The authors are thankful  to AICRP on Post
Harvest Technology (ICAR,Kolkata
Centre),Departmant of Fish Processing
Technology, Faculty of Fishery Sciences,West
Bengal University of Animal and Fishery
Sciences,Chakgaria, Kolkata, India for
providing financial  support and  all  necessary
facilities to  carry  out  this  research work.
 REFERENCES
AOAC. (1975). Official methods of
analysis, 12th edn.  Washington, D.C.
AOAC. (1995). Official methods of
analysis, 16th edn.  Washington D.C.
Amano K.(1962). Influence of fermentation
on the nutritive value of fish with special
reference to fermented fish products of South
East Asia. In: Fish in Nutrition. (eds. Heen E.
and Kreuzer R.) Fishing News Books Ltd.
London.  p.180.
APHA (1998). Standard methods for the
examination of water & waste water.
Washington D.C.
Basu S and Chouksey MK. (2001). CIFE.
Training manual on Fish Processing and
Product Development. 20-26 November. CIFE.
Mumbai. India.
Convey WJ.(1962). Microdiffusion analysis
and volumetric error. 5th edn. Crosby
Lockwoodand Sons Ltd. London.
Curran CA  and  Trim DS. (1982).
Comparative study of three solar dryer for use
with fish. FAO Fish Report. 268: 146-158.
Del valle FR  and Nickerson JTR. (1967).
Studies on salting and drying fish. II. Dynamic
aspect of the salting of fish.  J. Food Sci.  34:
218 -224.
Gopakumar K.(2000). Tropical fishery
products. Oxford and IBH Publishing Co.
p. 491.
I.C.M.S.F.(1986). Microorganisms in
Foods, Sampling for Micro-biological
Analysis.  Principle and Specific Applications.
2nd edn.  Toronto University. USA.
Kalaimani N, Gopakumar K  and  Nair
TSU.(1988). Quality characteristics of cured
fish of commerce.  J. Fishery. Technol.  25:
54-56.
Effect of Pressing on the Shelf Life of Sundried White Sardine44
Exploratory Animal and Medical Research, Vol.2, Issue -1, July, 2012
Lakshamanan PT.(2000).Fish Spoilage and
Quality Assesment, Quality Assurance in
seafood processing. CIFT. Cochin. p.26-40.
Lakshmanan R, Jeya Shakila R and Jeya
Shekharan G.(2002). Changes in the
halophilic amine forming bacterial flora during
salt-drying of sardines (Sardinella gibbosa).
Food Res. Inter.  35: 541-546.
Lajolina P, Laine J  and  Linko P. (1983).
Thermal processing and quality of foods.
Zerthan et al. (eds). Elsevier Applied Science
Publishers Ltd.
Ramaiyan V, Paul AL and  Pandyan
TJ.(1976). Biochemical studies on the fishes
of the Order Clupeiformes.  J. Mar. Biol. Assoc.
India. 18(3): 516-524.
Reddy  SVG,  Srikar LN  and  Sudhakar
NS. (1992).Deteriorative changes in pink perch
mince during frozen storage. J. Food Sci.
Technol.  27: 271.
Sen DP.(2005). Advances in fish processing
Technoloty. Allied Publishers Private Ltd.
p. 575.
Shakila R, Lakshmann R and
Jeyasekaran G.(2002). Incidence of amine
forming bacteria in the commercial fish
samples of Tuticorin region. Indian J.
Microbiol. 42:147-150
Shanmugam SA.(1990). A comparative
study of different drying methods in the
preparation of dried anchovy, Stolephorus
indicus. MFSc Thesis. Tamilnadu Veterinary
and Animal Sciences University. Tuticorin.
India.
Snedecor GW. and Cochran WG.(1968).
Statistical Methods. Calcutta: Oxford and IBH
Publ. Co. SOFT (India) Publication. p. 221-
231, 593.
Stansby ME. and Lemon JM.(1941).
Studies on the handling of fresh mackerel
(Scomber scombrus). U.S. Fish and Wildlife
Service. Research report No.1.  p. 46.
Suzuki T. (1981).Fish and krill protein:
processing technology. Applied Science Pub.
Ltd. London.  p. 62-147.
Venderzant  C,  Cobb BF  and  Thompson
JCAJ.(1973). Compendium of methods for the
microbiological examination of foods. Milk
Food Technol. 35: 443.
Wheaton FW and Lawson TB.(1985).
Processing of Aquatic Food Products. John
Wiley and Sons. New York. USA.  p. 1-72.